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 Positioning and Visualization
 CNN-Based Visual Inspection
 Data Set for Training
 InspectionNet




1. To develop reliable and robust robots to 
provide vertical mobility for field deployment 
and data collection on concrete structures; 
2. To develop NDE methods and integrate them in 
the rover to detect surface flaws and 
subsurface defects; 
3. To develop image processing algorithms and 
innovative methods for accurate positioning of 
flaws; 
4. To empower the rovers with rich knowledge and 
intelligence to automate the bridge inspection 




RGB-D sensor to detect 
surface flaws, GPR sensor 











































Problem 2: No Dataset available for learning purpose
Problem 1: Lack of Accurate detection and pixel-level measurement
Problem 3: Lack of a robotic approach for automatic data-collection and positioning 
Desired Features:
 Perform pixel-level segmenation





Health Monitoring and Visualization
pixel level accuracy











InspectionNet for Pixel-level Detection
Segmentation Mask over defects
3D Reconstructed Map
Accomplishments
• Create a Concrete Structure Spalling and Cracks 
(CSSC) database with 820 labeled images









The deep neural network deployed in this paper is consists of 21 layers, where the first 
16 layers are the same as VGG-16, and the later 5 layers are de-convolutional layers,
which performs de-convolution of the concatenation from corresponding max-pooling
and deconvolution
CNN for detection
Crack and Spalling segmentation based on test dataset
The white and black probability distribution & Dark illuminance case
CNN for detection ‐‐ Experiment
PLANNED ACTIVITIES:
• Develop a robotic 
delivery system to 
reach the bridge 
pillar from the 
deck.







climbing robot to 
cross over deep 
groves
Concluding Remarks
• GPR-Rovers provide vertical mobility to ease the 
data collection process in difficult-to-access places;
• Use RGB-D camera to detect surface flaws, GPR to 
detect subsurface defects, impact sounding to detect 
delamination;
• Develop image processing and visual odometry
algorithms for accurate positioning of flaws; 
• Propose CNN-based machine learning algorithms 
and dataset for surface flaw detection and 
measurement.
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